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7KH V\PELRWLF UHODWLRQVKLS EHWZHHQ DQWV DQG
EDVLGLRP\FHWH IXQJL LV WKH XQLTXH EHKDYLRUDO
FKDUDFWHU RI WKH DSSUR[LPDWHO\  H[WDQW
IXQJXVJURZLQJ DQW VSHFLHV RI WKH PRQRSK\OHWLF
1HZ :RUOG WULEH $WWLQL 6FKXOW] DQG 0HLHU 
%UDQGmR DQG 0D\Kp1XQHV  %DVHG RQ WKHLU
IRUDJLQJ EHKDYLRU PRVW $WWLQL VSHFLHV EHORQJ WR
HLWKHU RI WZR HFRORJLFDO JXLOGV WKH KHUELYRURXV
OHDIFXWWHU DQWV Atta DQG Acromyrmex JURZ WKHLU
IXQJXV JDUGHQV )LJXUH D RQ IUHVK OHDI VXEVWUDWH
ZKHUHDV WKH QRQOHDIFXWWLQJ VSHFLHV FROOHFW
RUJDQLF GHEULV IURP WKH OHDI OLWWHU VWUDWXP WR
QRXULVKWKHLUIXQJDOFXOWLYDUV:HEHU
7R XQGHUVWDQG WKH RULJLQ RI WKH IXQJXV JURZLQJ
KDELW WKH PRUH SOHVLRW\SLF DWWLQH OLQHDJHV DUH
H[SHFWHG WR EH PRVW LQIRUPDWLYH 0XHOOHU 
7KH JHQXV Mycocepurus LV DPRQJ WKH PRVW
SOHVLRW\SLF JHQHUD 6FKXOW] DQG 0HLHU  EXW
GHWDLOHG QDWXUDO KLVWRU\ REVHUYDWLRQV KDYH EHHQ
ODFNLQJ EHFDXVH WKHLU QHVWV DUH GLIILFXOW WR
H[FDYDWH GXH WR WKHLU VPDOO QHVW FKDPEHUV ZKLFK
DUH KLGGHQ LQ GHHSHU VRLO VWUDWD EXW VHH
)HUQiQGH]0DUtQHWDO
7KH WZR IRFDO VSHFLHV RI WKLV VWXG\ M. goeldii DQG
M. smithii RFFXU LQ UHPDUNDEO\ KLJK QHVW
GHQVLWLHV LQ VHFRQGDU\ KDELWDWV LQ WKH %UD]LOLDQ
$PD]RQ :H K\SRWKHVL]HG WKDW WKHVH
GHEULVFROOHFWLQJ JDUGHQLQJ DQWV PLJKW SOD\ DQ
LPSRUWDQW HFRORJLFDO UROH LQ VRLO SK\VLFV DQG
FKHPLVWU\ RI $PD]RQLDQ DJURIRUHVWU\ V\VWHPV
5DEHOLQJ HW DO  7R LQYHVWLJDWH WKHLU
HFRORJLFDO LPSDFW DQG FRQWULEXWH DGGLWLRQDO GDWD
WRZDUGV WKH TXHVW IRU WKH RULJLQ RI IXQJXV
FXOWLYDWLRQ LQ DWWLQH DQWV EDVLF HFRORJLFDO DQG
QDWXUDO KLVWRU\ GDWD ZHUH FROOHFWHG LQ D
TXDQWLWDWLYH VWDQGDUGL]HG IDVKLRQ 7KLV UHSRUW LV
WKH ILUVW SDUW RI RXU VWXG\ D GHWDLOHG FRPSDUDWLYH
VXUYH\ RI WKH QHVW DUFKLWHFWXUH DQG FRORQ\
VWUXFWXUH RI M. goeldii DQG M. smithii WKURXJK
QHVW H[FDYDWLRQV 'DWD IURP VWDQGDUGL]HG
H[FDYDWLRQV SURYLGH WKH ILUVW FRPSDUDWLYH LQVLJKWV
LQWR WKH QHDUO\ XQNQRZQ ELRORJ\ RI WKH JHQXV
Mycocepurus LQ WKH %UD]LOLDQ $PD]RQ :H KRSH






-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH WKDW RXU VWXG\ ZLOO VWLPXODWH WKH XVH RI
VWDQGDUGL]HG H[FDYDWLRQ PHWKRGV WR H[SORUH WKH
HFRORJ\DQGQDWXUDOKLVWRU\RIVRLOGZHOOLQJDQWV
Materials and Methods
)LHOGZRUN ZDV FRQGXFWHG IURP )HEUXDU\ WR -XO\
 DW WZR H[SHULPHQWDO DJULFXOWXUDO ILHOG VLWHV
RI WKH (PEUDSD$PD]{QLD 2FLGHQWDO (PSUHVD
%UDVLOHLUD GH 3HVTXLVD $JURSHFXiULD QHDU
0DQDXV $PD]RQDV %UD]LO 1HVW H[FDYDWLRQV ZHUH
PDGH DW WKH KHDGTXDUWHUV QRUWK RI WKH 5LR 1HJUR
ORFDWHG DW NLORPHWHU  RI +LJKZD\ $0 
ᓉ6 ᓉ: ± P DVO DQG DW WKH
H[SHULPHQWDO VLWH VRXWK RI WKH 5LR 1HJUR QDPHG
(PEUDSD&DOGHLUmR ᓉ6 ᓉ:  P DVO
7KH ILHOG VLWH DW WKH (PEUDSD KHDGTXDUWHUV FDQ
EHVW EH GHVFULEHG DV DQ DJURIRUHVWU\ V\VWHP DQG LV
FKDUDFWHUL]HG E\ DQ DVVHPEODJH RI GLIIHUHQW IUXLW
QXW DQG SDOP WUHHV LQFOXGLQJ WKH %UD]LOQXW WUHH
Bertholletia excelsa UXEEHU WUHH Hevea
brasiliensis FRFRQXW SDOP Cocos nucifera
XUXFXP Bixa orellana SHDFK SDOP Bactris
gasipaes FXSXDoX Theobroma grandiflorum
DQG VHYHUDO FLWUXV VSHFLHV HJ Citrus limon C.
sinensis 7KH XQGHUVWRU\ ZDV FRPSRVHG RI NXG]X
Pueraria phaseoloides, )DEDFHDH D VSHFLHV RI
3RDFHDH DQG WKUHH VSHFLHV RI 0HODVWRPDWDFHDH $W
(PEUDSD&DOGHLUmR M. goeldii FRORQLHV ZHUH
HQFRXQWHUHG LQ D PDQLRF Manihot esculenta
SODQWDWLRQ ZKHUHDV M. smithii FRORQLHV ZHUH
IRXQG DW WKH HGJH RI D VHFRQGDU\ IRUHVW EHWZHHQ
KHUEDFHRXVJURZWKV
/RFDO UDLQIDOO YDULDELOLW\ LV KLJK LQ FHQWUDO
$PD]RQLD 5LEHLUR DQG $GLV  $YHUDJH
DQQXDO UDLQIDOO DW WKH (PEUDSD KHDGTXDUWHUV VLWH
ZDV  PP   EHWZHHQ  DQG 
ZLWK KLJKHU UDLQIDOO LQ WKH VHFRQG KDOI RI WKH
SHULRG ±    PP ±
   PP ,Q WKH QHDUE\ FLW\ RI 0DQDXV
DYHUDJH DQQXDO UDLQIDOO RYHU WKH VDPH SHULRG ZDV
 PP ±    PP
±    0DUWLXV HW DO 
1RUPDOO\ LQ WKLV UHJLRQ QRW PRUH WKDQ ±
PRQWKV SHU \HDU KDYH UDLQIDOO EHORZ  PP
5LEHLUR DQG $GLV  EXW GXULQJ IRXU PRQWKV
LQ  UDLQIDOO UHPDLQHG EHORZ WKLV WKUHVKROG
0DUWLXV HW DO  7KXV WKH FOLPDWH RI WKH
VWXG\ UHJLRQ FDQ EH GHVLJQDWHG DV KXPLG WR
SHUKXPLG $YHUDJH PRQWKO\ WHPSHUDWXUHV YDULHG
EHWZHHQ  DQG !& ZLWK D \HDU DYHUDJH RI
&+DQDJDUWKHWDO
6RLOV LQ ERWK VLWHV DUH FKDUDFWHUL]HG DV ³/DWRVVROR
DPDUHOR iOLFR´ D W\SH RI [DQWKLF IHUUDOVROV VHQVX
)$281(6&2  ZLWK D YHU\ FOD\H\ WH[WXUH
7KHVH VRLOV DUH FRPPRQ LQ WKH &HQWUDO $PD]RQ
DQG HVSHFLDOO\ LQ WKLV DJULFXOWXUDO GLVWULFW 'LVWULWR
$JURSHFXiULR GD 68)5$0$ VHQVX 5RGULJXHV HW
DO   7KH S+YDOXHV RI WKH WRSVRLO OD\HU
YDU\ EHWZHHQ  DQG  PHDVXUHG LQ &D&O DQG
FDUERQFRQWHQWV UDQJH IURP  WR   0DUWLXV
HWDO0DUWLXVXQSXEOLVKHGGDWD
0DWXUH Mycocepurus QHVWV FDQ EH HDVLO\
UHFRJQL]HG E\ WKHLU QHVW PRXQGV PDGH RI EULJKW
FOD\ IURP GHHSHU VRLO OD\HUV ZKLFK FRQWUDVW ZLWK
WKH GDUNHU VRLO DQG OHDI OLWWHU RQ WKH VXUIDFH 6PDOO
QHVWV ZHUH ORFDWHG E\ UHPRYLQJ WKH ORZHU
YHJHWDWLRQ DQG FDUHIXOO\ FOHDQLQJ WKH OHDI OLWWHU
IURPWKHVRLO
3UHOLPLQDU\ QHVW H[FDYDWLRQV ZHUH FRQGXFWHG
XQGHU WKH H[SHFWDWLRQ WKDW Mycocepurus FRORQLHV
RQO\ KDYH RQH WR D IHZ QHVW FKDPEHUV DV
GHVFULEHG LQ YDULRXV SXEOLFDWLRQV :KHHOHU 
/XHGHUZDOGW   (LGPDQQ  :HEHU
 UHYLHZHG E\ .HPSI  +RZHYHU
LQKDELWHG FKDPEHUV ZHUH IUHTXHQWO\ IRXQG LQ
FORVH SUR[LPLW\ WR RQH DQRWKHU VRPHWLPHV RQO\ D
IHZ FP DSDUW DQG LQ VRPH FDVHV DGMDFHQW
FKDPEHUV ZHUH FRQQHFWHG E\ WXQQHOV VHH UHVXOWV
)LJXUH E $GGLWLRQDOO\ VHYHUDO FKDPEHUV GLG QRW
FRQWDLQ D J\QH DQG VRPH FKDPEHUV WKDW GLG
FRQWDLQ D J\QH ZHUH HQFRXQWHUHG DW D GHSWK RI
QHDUO\ RQH PHWHU ZKLFK PDGH LW XQOLNHO\ WKDW
WKHVHFKDPEHUVZHUHGXJE\DIRXQGLQJTXHHQ
7KHVH REVHUYDWLRQV PDGH LW QHFHVVDU\ WR LQYHVW LQ
PRUH H[WHQVLYH H[FDYDWLRQ PHWKRGV 3UHOLPLQDU\
UHVXOWV UHYHDOHG WKDW D YROXPH RI RQH FXELF PHWHU
ZDV D VXLWDEOH VL]H IRU Mycocepurus QHVWV )LJXUH
F &RQVHTXHQWO\ LQ DOO VXEVHTXHQW H[FDYDWLRQV
H[FHSW VHH EHORZ WKH IROORZLQJ VWDQGDUGL]HG
SURWRFRO ZDV XVHG $ WUHQFK RI RQHPHWHU GHSWK
ZDV GXJ DW D GLVWDQFH RI  FP IURP WKH QHVW
HQWUDQFH 7KLQ YHUWLFDO VOLYHUV RI VRLO ZHUH VOLFHG
DZD\ ZLWK D VKDUSHQHG VSDGH LQ WKH GLUHFWLRQ RI
WKH QHVW HQWUDQFH XQWLO WKH ILUVW FKDPEHU ZDV
HQFRXQWHUHG 7KH GLJJLQJ ZDV VWRSSHG  FP
EHKLQG WKH QHVW HQWUDQFH RU ZKHQ QR DGGLWLRQDO
FKDPEHUV RI WKH VDPH QHVW FRXOG EH IRXQG 7HVW
H[FDYDWLRQV DW RXU ILHOG VLWHV QHDU 0DQDXV VKRZHG
WKDW QHVW FKDPEHUV ZHUH RQO\ H[FHSWLRQDOO\
HQFRXQWHUHG LQ GHSWKV JUHDWHU WKDQ RQH PHWHU DQG
WKHUHIRUH WKH VWDQGDUGL]HG H[FDYDWLRQV ZHUH
OLPLWHGWRDGHSWKRIRQHPHWHU
$OO Mycocepurus VSHFLPHQV ZHUH FROOHFWHG LQ 
HWKDQRO DQG WKHLU IXQJDO JDUGHQV ZHUH RYHQGULHG
DW& 2QO\ QHVW FKDPEHUV ZLWK DQWVDQGRU
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Table 1,QWHUVSHFLILFFRPSDULVRQRIFKDPEHUDQGLQGLYLGXDOQXPEHUVLQVLQJOHQHVWV\VWHPV
Species colony ID number of chambers workers gynes larvae pupae total brood
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IXQJXV JDUGHQ ZHUH LQFOXGHG LQ WKH FRORQ\ VL]H
FRXQWV RI QHVW V\VWHPV WR HQVXUH WKDW WKH
FKDPEHUV FRXOG EH SRVLWLYHO\ LGHQWLILHG DV
EHORQJLQJ WR D Mycocepurus QHVW $QWV DQG EURRG
IURP SDUWLDOO\ GHVWUR\HG FKDPEHUV ZHUH QRW
LQFOXGHG LQ GHPRJUDSK\ FRXQWV EHFDXVH ZH FRXOG
QRW EH VXUH WKDW UHSUHVHQWDWLYH QXPEHUV RI
LQGLYLGXDOV ZHUH FROOHFWHG 7KLV DFFRXQWV IRU WKH
GLIIHUHQFH LQ WKH QXPEHU RI JDUGHQ FKDPEHUV
XVHG LQ WKH FRPSDULVRQ RI FRORQ\ GHPRJUDSK\
DQG FKDPEHU PHDVXUHPHQWV EHWZHHQ M. goeldii
DQG M. smithii LQ 7DEOH
,Q RUGHU WR LQYHVWLJDWH WKH QHVW DUFKLWHFWXUH WKH
YROXPH RI  QHVW FKDPEHUV WKHLU SRVLWLRQ LQ WKH
VRLO DQG WKHLU GHSWK IURP WKH FKDPEHU FHLOLQJ WR
WKH JURXQG ZHUH PHDVXUHG 0HDVXUHPHQWV ZHUH
RQO\ WDNHQ LI WKH FKDPEHU VKDSH ZDV QRW
GHVWUR\HG GXULQJ WKH GLJJLQJ SURFHVV )XUWKHU
GDWD RQ QHVW FKDPEHU PHDVXUHPHQW Q    DQG
DYHUDJH QXPEHU RI DQWV SHU FKDPEHU ZHUH
FROOHFWHG E\ DGGLWLRQDO GLJJLQJV ZKLFK GLG QRW
IROORZ WKH GHVFULEHG SURWRFRO DQG DGGHG WR WKH
UHVXOWVRIWKHVWDQGDUGL]HGH[FDYDWLRQVQ 
7KHVH DGGLWLRQDO GDWD DUH IURP VLQJOHFKDPEHU




Mycocepurus QHVW PRXQGV FRQVLVWHG RI ILQH
JUDLQV RI VRLO DQG KDG DQ LUUHJXODU VKDSH
)UHTXHQWO\ VPDOO SVHXGRFKDPEHUV RI
DSSUR[LPDWHO\  FP GLDPHWHU ZHUH IRXQG DW WKH
EDVH RI WKH PRXQG )LJXUH E ZKLFK ZHUH XVHG
IRU VWRUDJH RI SDUWLFOHV FROOHFWHG GXULQJ IRUDJLQJ
7KH HQWUDQFH ZDV D VPDOO KROH RI ± PP
GLDPHWHU ORFDWHG LQ WKH FHQWHU RU DW WKH SHULSKHU\
RI WKH PRXQG 7KH DPRXQW RI VRLO EURXJKW WR WKH
VXUIDFH DSSHDUHG WR EH ODUJHU LQ M. goeldii
KRZHYHU WKH DYHUDJH GU\ ZHLJKW 6' ZDV QRW
VLJQLILFDQWO\ GLIIHUHQW EHWZHHQ WKH WZR VSHFLHV
IRU M. goeldii    J Q    IRU M.
smithii  J Q    WZRWDLOHG WWHVW RQ
DYHUDJH YDOXHV W    GI    S    ,Q
M. smithii QHVWV DEDQGRQHG IXQJXV FKDPEHUV
ZHUH IUHTXHQWO\ ILOOHG ZLWK ORRVH VRLO 7KLV ZDV
QHYHUREVHUYHGLQ M. goeldii QHVWV
Table 2,QWHUVSHFLILFFRPSDULVRQRIFRORQ\GHPRJUDSK\DQGFKDPEHUVL]HRIDOOFKDPEHUVFROOHFWHG
colony demography chamber measurements [cm]
Species n workers gynes brood n depth 1 width height volume
M. goeldii
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)RXU M. goeldii QHVW V\VWHPV DQG QLQH M. smithii
QHVW V\VWHPV ZHUH FDUHIXOO\ H[FDYDWHG UHYHDOLQJ
WZR GLIIHUHQW W\SHV RI QHVW DUFKLWHFWXUH XVHG E\
ERWK VSHFLHV 7KH ³WUHHOLNH´ DUFKLWHFWXUH )LJXUH
D ZDV FKDUDFWHUL]HG E\ D YHUWLFDO PDLQ WXQQHO
DQG ODWHUDO WXQQHOV ZKLFK EUDQFKHG RII DW 
DQJOHV ZLWK D FKDPEHU DW WKH HQG RI HDFK VLGH
WXQQHO 1HVWV ZLWK D ³QHFNODFHOLNH´ DUFKLWHFWXUH
)LJXUH E DOVR KDG D PDLQ WXQQHO OHDGLQJ
YHUWLFDOO\ GRZQZDUGV EXW WKH FKDPEHUV ZHUH
OLQHG XS DORQJ WKH PDLQ WXQQHO ZKLFK HQWHUHG DW
WKHWRSDQGH[LWHGDWWKHERWWRPRIHDFKFKDPEHU
$ WRWDO RI  MycocepurusFKDPEHUV 7DEOH 
ZHUH H[FDYDWHG E\ VWDQGDUGL]HG GLJJLQJV 7KH
QXPEHU RI FKDPEHUV YDULHG IURP ± IRU M.
smithii DQG ± IRU M. goeldii GHSHQGLQJ RQ WKH
FRORQLHV¶ GHYHORSPHQW 8VLQJ GDWD IURP
DGGLWLRQDO QRQVWDQGDUGL]HG H[FDYDWLRQV D WRWDO
RI  QHVW FKDPEHUV RI M. goeldii Q    DQG
M. smithii Q    ZHUH H[FDYDWHG RI ZKLFK 
FRQWDLQHGIXQJXVDQGGLGQRW7DEOH
2I WKH  QRQIXQJXV FKDPEHUV    ZHUH
ILOOHG ZLWK D PL[WXUH RI RUJDQLF VXEVWDQFH
UHVXOWLQJ IURP WKH GHFD\LQJ IXQJXV JDUGHQ DQG
VRLO DQG    FRQWDLQHG HDUWKZRUP IHFHV ,Q
   FKDPEHUV M. smithii ZRUNHUV GHSRVLWHG
ORRVH VRLO DSSDUHQWO\ H[FDYDWHG GXULQJ
FRQVWUXFWLRQ RI QHZ FKDPEHUV D EHKDYLRU WKDW
ZDV QRW REVHUYHG LQ M. goeldii QHVWV 7ZHOYH 
 QRQIXQJXV FKDPEHUV ZHUH FRPSOHWHO\ HPSW\
DQG D VLQJOH M. goeldii FKDPEHU ZDV IRXQG WR
FRQWDLQ FDWHUSLOODU IHFHV ZKLFK VHUYH DV LPSRUWDQW
IXQJXVVXEVWUDWHLQWKLVVSHFLHV5DEHOLQJ
Mycocepurus goeldii
7KH DYHUDJH QXPEHU RI FKDPEHUV SHU M. goeldii
QHVW V\VWHP LQFOXGLQJ JDUGHQ DQG QRQJDUGHQ
FKDPEHUV ZDV  DERXW KDOI RI ZKLFK FRQWDLQHG
IXQJXV FKDPEHUV 7DEOH  ,Q WKUHH RI WKH IRXU
QHVW V\VWHPV H[FDYDWHG  RI WKH FKDPEHUV
FRQWDLQHG IXQJXV JDUGHQV 7KH IRXUWK QHVW V\VWHP
QHVW &5  )LJXUH D KDG IXQJXV JDUGHQV LQ DOO
RI LWV  FKDPEHUV 7KH GHHSHVW DQG VKDOORZHVW
FKDPEHUV ZHUH IRXQG DW  FP DQG  FP GHSWK
UHVSHFWLYHO\
'XULQJ WKH H[FDYDWLRQ RI QHVW &5  WKH ± PP
ZLGH YHUWLFDO PDLQ WXQQHO ZDV IROORZHG
FRQWLQXRXVO\ IRU D GLVWDQFH RI  FP $ORQJ WKH
PDLQ WXQQHO IRXU KRUL]RQWDO VLGH WXQQHOV ZHUH
HQFRXQWHUHG HDFK RI ZKLFK OHG WR D VLQJOH IXQJXV
FKDPEHU $ ILIWK WXQQHO FRQQHFWHG RQH RI WKHVH
FKDPEHUV WR DQ DGGLWLRQDO FKDPEHU ZKLFK ZDV
QRW GLUHFWO\ FRQQHFWHG WR WKH PDLQ WXQQHO )LJXUH
D $OO FKDPEHUV ZHUH ORFDWHG DW D GLVWDQFH RI DW
PRVWFPIURPWKHPDLQYHUWLFDOWXQQHO
Mycocepurus smithii
1LQH QHVW V\VWHPV ZHUH H[FDYDWHG UHYHDOLQJ D
WRWDO RI  FKDPEHUV RI ZKLFK   FRQWDLQHG
IXQJXV JDUGHQ 7KH DYHUDJH QXPEHU RI FKDPEHUV
SHU QHVW V\VWHP ZDV  DQG WKH DYHUDJH QXPEHU
RIJDUGHQFKDPEHUVZDV7DEOH
7KH H[FDYDWLRQ RI QHVW &5  UHYHDOHG IRXU
FKDPEHUV WKUHH RI WKHP ZLWK D IXQJXV JDUGHQ
)LJXUH E 7KH ORZHUPRVW FKDPEHU FRQWDLQHG
RQO\ IHZ P\FHOLXP VWUDQGV ZKLFK LV FKDUDFWHULVWLF
RI UHFHQWO\ EXLOW JDUGHQ FKDPEHUV )LJXUH G E
7KH XSSHUPRVW FKDPEHU ZDV DEDQGRQHG DQG
FRQWDLQHG WKH RUJDQLF PDVV RI D GHFD\LQJ IXQJXV
JDUGHQ DQG VRPH URRWOHWV JURZLQJ LQWR WKH FDYLW\
)LJXUH E %HFDXVH Mycocepurus ZRUNHUV SOXJ
WXQQHOV FRPLQJ IURP FKDPEHUV ZLWK GHFD\LQJ RU
SDUDVLWL]HG IXQJXV JDUGHQ ZLWK VRLO WKH FKDPEHU
ZDVQRORQJHUFRQQHFWHGWRWKHPDLQWXQQHO
Species comparisons
7KH WRWDO QXPEHUV RI JDUGHQ YHUVXV QRQJDUGHQ
FKDPEHUV SHU QHVW V\VWHP ZDV QRW VLJQLILFDQWO\
GLIIHUHQW EHWZHHQ VSHFLHV RQHWDLOHG WWHVW RQ
DYHUDJH YDOXHV W    GI    S    7KH
QLQH M. smithii QHVW V\VWHPV KDG VLJQLILFDQWO\
IHZHU IXQJXV FKDPEHUV SHU QHVW V\VWHP WKDQ WKH




$ WRWDO RI  FKDPEHUV LQ M. goeldii QHVWV ZHUH
PHDVXUHG RI ZKLFK    FRQWDLQHG D IXQJXV
JDUGHQ ,Q DQ H[FDYDWLRQ FKDPEHUV ZLWKRXW D
JDUGHQ ZHUH IRXQG WR RFFDVLRQDOO\ FRQWDLQ D VLQJOH
DQW 7KHVH FKDPEHUV ZHUH WKHUHIRUH DVVXPHG WR
EH FRQQHFWHG WR WKH QHVW V\VWHP DQG ZHUH
FRQVLGHUHGWREHDSDUWRILW
)XQJXV FKDPEHUV LQ M. goeldii QHVWV KDG D
VLJQLILFDQWO\ KLJKHU YROXPH WKDQ QRQIXQJXV
FKDPEHUV 7DEOH  WZRWDLOHG WWHVW RQ DYHUDJH
YDOXHVW GI S
7KH DYHUDJH GHSWK RI JDUGHQ FKDPEHUV DQG
QRQJDUGHQ FKDPEHUV LV VKRZQ LQ 7DEOH  7KH
DYHUDJH GHSWK RI JDUGHQ DQG QRQJDUGHQ
FKDPEHUV ZDV QRW VLJQLILFDQWO\ GLIIHUHQW
WZRWDLOHGWWHVW RQDYHUDJH YDOXHV W ï
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Figure 27ZRQHVWDUFKLWHFWXUHVIRXQGLQ Mycocepurus QHVWV$7UHHOLNHDUFKLWHFWXUHRID M. goeldii QHVW&5
(LJKWRIWKHHOHYHQWRWDOIXQJXVFKDPEHUVDUHGHSLFWHGLQWKHFURVVVHFWLRQWKHIXQJXVJDUGHQVDUHQRWVKRZQ






GI    S    7KLV VXJJHVWV WKDW M. goeldii
GR QRW PRYH WKH QHVW LQWR GHHSHU VRLO VWUDWD ZLWK
LQFUHDVLQJ FRORQ\ DJH QRU SUHIHUDEO\ DEDQGRQ
GHHSHURUVKDOORZHUFKDPEHUV
Mycocepurus smithii
$ WRWDO RI  FKDPEHUV ZHUH H[FDYDWHG ZLWK
H[DFWO\ KDOI RI WKHP Q    FRQWDLQLQJ D IXQJXV
JDUGHQ 7DEOH  7KH DYHUDJH YROXPH RI
FKDPEHUV ZLWKRXW D IXQJXV JDUGHQ VLJQLILFDQWO\
VPDOOHUWKDQFKDPEHUVZLWKDJDUGHQWZRWDLOHG
WWHVW RQ DYHUDJH YDOXHV W    GI    S 

7KH PHDQ GHSWK RI JDUGHQ FKDPEHUV DQG
QRQJDUGHQ FKDPEHUV LV VKRZQ LQ 7DEOH  7KH
DYHUDJH GHSWKV RI IXQJXV YHUVXV QRQIXQJXV
FKDPEHUV LQ M. smithii QHVWV GLG QRW GLIIHU
VLJQLILFDQWO\ WZRWDLOHG WWHVW RQ DYHUDJH YDOXHV W
  ï GI    S    LQGLFDWLQJ WKDW M.
smithii DOVR GRHV QRW SUHIHUDEO\ DEDQGRQ




,Q ERWK VSHFLHV WKH YROXPH RI FKDPEHUV
FRQWDLQLQJ IXQJXV ZDV JUHDWHU WKDQ WKH YROXPH RI
QRQIXQJXV FKDPEHUV %RWK JDUGHQ DQG
QRQJDUGHQ FKDPEHUV ZHUH VLJQLILFDQWO\ VPDOOHU
LQ M. smithii WKDQ WKRVH RI M. goeldii WZRWDLOHG
WWHVW RQ DYHUDJH YDOXHV IRU JDUGHQ FKDPEHUV W  
 GI    S   WZRWDLOHG WWHVW RQ
DYHUDJH YDOXHV IRU QRQJDUGHQ FKDPEHUV W  
GI S
7KH YROXPH RI IXQJXV FKDPEHUV ZDV WKUHH WLPHV
ODUJHU LQ M. goeldii WKDQ LQ M. smithii 7DEOH 
ZKLFK LV QRW VXUSULVLQJ EHFDXVH M. goeldii
FRORQLHV FRQWDLQHG VLJQLILFDQWO\ PRUH LQGLYLGXDOV
RQ DYHUDJH WKDQ M. smithii 7DEOHV  	 
$GGLWLRQDOO\ M. goeldii ZRUNHUV DUH VLJQLILFDQWO\
ODUJHU DYHUDJH PHVRVRPD OHQJWK   
PP WKDQ WKRVH RI M. smithii DYHUDJH PHVRVRPD
OHQJWK    PP WZRWDLOHG WWHVW RQ
DYHUDJH YDOXHV W   ï GI    S  
DQG KHDYLHU GU\ ZHLJKW M. goeldii   
PJ M. smithii    PJ WZRWDLOHG WWHVW
RQ DYHUDJH YDOXHV W   ï GI    S 
 9HUKDDJK DQG 6FKXO] XQSXEOLVKHG GDWD
IRU Q    ZRUNHUV IRU HDFK VSHFLHV 7KH YROXPH
RI M. smithii IXQJXV FKDPEHUV ZHUH VLPLODU WR
WKRVH UHSRUWHG IURP 3XHUWR 5LFR UDQJH IURP 
FP WRFP )HUQiQGH]0DUtQHWDO
M. goeldii DQG M. smithii FRORQLHV EXLOW WKHLU
IXQJXV DQG QRQIXQJXV FKDPEHUV DW VLPLODU VRLO
GHSWKV WZRWDLOHG WWHVW RQ DYHUDJH YDOXHV IRU
JDUGHQ FKDPEHU GHSWKV W   ï GI    S  
 WZRWDLOHG WWHVW RQ DYHUDJH YDOXHV IRU
QRQJDUGHQ FKDPEHU GHSWKV W    GI   
S 
Fungus garden organization and
development
,Q ERWK Mycocepurus VSHFLHV VWXGLHG WKH IXQJXV
JDUGHQV ZHUH VXVSHQGHG IURP WKH FKDPEHU FHLOLQJ
)LJXUHV D G DQG QRW IURP URRWV DV LW LV
FRPPRQ LQ RWKHU DWWLQHV 7KH JDUGHQ QHYHU
WRXFKHG WKH FKDPEHU ZDOOV 7KH EURRG ZDV
ORFDWHG ZLWKLQ VPDOO P\FHOLDO SRFNHWV ,Q  RI 
JDUGHQ FKDPEHUV WKH DQWV KDG DSSDUHQWO\ RQO\
UHFHQWO\ EHJDQ WR FXOWLYDWH D IXQJXV JDUGHQ DV
RQO\ D VLQJOH P\FHOLXP VWUDQG ZDV VXVSHQGHG
IURP WKH FKDPEHU FHLOLQJ )LJXUH G DQG D VLQJOH
DQW ZDV REVHUYHG WR FXOWLYDWH LW XVLQJ RUJDQLF
GHEULV
Colony size
7KH QXPEHU RI LQGLYLGXDOV SHU FRORQ\ GHSHQGHG
RQ WKH QXPEHU RI FKDPEHUV SHU QHVW DQG WKHUHIRUH
RQ FRORQ\ DJH 2XU GDWD UHSUHVHQW D PLQLPXP
HVWLPDWH IRU FRORQ\ VL]HV EHFDXVH VRPH ZRUNHUV
DQG J\QHV HVFDSHG LQWR WXQQHOV ZKHQ D FKDPEHU
ZDVRSHQHG
7KH QXPEHU RI DGXOW ZRUNHUV DQG EURRG ZHUH
XQHTXDOO\ GLVWULEXWHG EHWZHHQ QHVW FKDPEHUV
GHSHQGLQJ RQ WKH GHYHORSPHQW RI WKH IXQJXV
JDUGHQ LQ WKH FKDPEHUV ,Q UHFHQWO\ FRQVWUXFWHG
FKDPEHUV ZKLFK GLG QRW FRQWDLQ D PDWXUH IXQJXV
JDUGHQ DV ZHOO DV LQ FKDPEHUV ZLWK RQO\ D IHZ
P\FHOLXP VWUDQGV KDQJLQJ IURP WKH FHLOLQJ RQO\ D
IHZ ZRUNHUV QR EURRG DQG QR J\QH ZHUH SUHVHQW
1HZ FKDPEHUV ZHUH IRXQG LQ GLIIHUHQW GHSWKV
UDQJLQJ IURP  FP WR  FP &RQVHTXHQWO\
FKDPEHU GHSWK LQ WKH VRLO VHHPHG QRW WR FRUUHODWH
ZLWK WKH WLPH VLQFH FRQVWUXFWLRQ LQ D FRORQ\
OLIHF\FOH
Mycocepurus goeldii
7KH WRWDO SRSXODWLRQ IRXQG LQ WKH IRXU H[FDYDWHG
QHVWV YDULHG EHWZHHQ  DQG  ZRUNHUV 7DEOH
 7KH WRWDO DQG DYHUDJH QXPEHUV RI ZRUNHUV
J\QHV ODUYDH DQG SXSDH IRXQG LQ M. goeldii QHVWV
DUH VKRZQ LQ 7DEOH  7DEOH  VKRZV WKH DYHUDJH
QXPEHU RI ZRUNHUV ODUYDH DQG SXSDH SHU JDUGHQ
FKDPEHU 7KH KLJKHVW QXPEHU RI ZRUNHUV LQ D
FRORQ\ ZDV HQFRXQWHUHG LQ FRORQ\ &5  LQ ZKLFK
ZH IRXQG  ZRUNHUV  J\QHV  ODUYDH DQG
 SXSDH 7DEOH  $ERXW   RI WKH EURRG
ODUYDH DV SXSDH ZDV IRXQG LQ RQO\ IRXU
FKDPEHUV DQG WKUHH FKDPEHUV GLG QRW FRQWDLQ DQ\
EURRG DW DOO 7KH IRXU J\QHV ZHUH GLVWULEXWHG RYHU
WKUHH FKDPEHUV DQG WKH QXPEHU RI ZRUNHUV
UDQJHG IURP ± SHU FKDPEHU ,Q ROLJRJ\QRXV
FRORQLHV VHYHUDO J\QHV FRXOG EH REVHUYHG LQ WKH
VDPH QHVW FKDPEHU 7KH KLJKHVW QXPEHU RI J\QHV
LQ D VLQJOH FKDPEHU ZDV IRXU :KHWKHU DOO RI WKHVH
J\QHV ZHUH UHSURGXFWLYHO\ DFWLYH ZDV QRW
GHWHUPLQHG
M. goeldii FKDPEHUV ILOOHG ZLWK D ODUJH IXQJXV
JDUGHQ KDG VLJQLILFDQWO\ PRUH ZRUNHUV WKDQ WKRVH
FRQWDLQLQJ VPDOOHU SUHVXPDEO\ PRUH UHFHQWO\
IRXQGHG JDUGHQV WZRWDLOHG WWHVW RQ DYHUDJH
YDOXHV W    GI    S   EXW LQ
JHQHUDO WKH QXPEHU RI LQGLYLGXDOV SHU QHVW
FKDPEHUYDULHGFRQVLGHUDEO\7DEOH
Mycocepurus smithii
7KH WRWDO DQG DYHUDJH QXPEHUV RI ZRUNHUV J\QHV
ODUYDH DQG SXSDH IRXQG LQ M. smithii QHVWV DUH
VKRZQ LQ 7DEOH  7KH DYHUDJH QXPEHU RI ZRUNHUV
DQG EURRG SHU JDUGHQ FKDPEHU LV VKRZQ LQ 7DEOH
 7KH ODUJHVW M. smithii FRORQ\ &5  KDG D
WRWDO RI  ZRUNHUV  ODUYDH DQG  SXSDH
ORFDWHG LQ  JDUGHQ FKDPEHUV 7DEOH  7KH
J\QHV RI WKLV QHVW HVFDSHG GXULQJ WKH H[FDYDWLRQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 2WKHU FRORQLHV ZHUH IRXQG WR EH ROLJRJ\QRXV ZLWK
XS WR  J\QHV SHU QHVW &5  DQG D PD[LPXP RI
 J\QHV LQ D VLQJOH FKDPEHU M. smithii ZRUNHU
FRXQWV ZHUH QRW IRXQG WR EH VLJQLILFDQWO\ KLJKHU LQ
JDUGHQILOOHG YHUVXV UHFHQWO\ FRQVWUXFWHG QHVW
FKDPEHUV WZRWDLOHG WWHVW RQ DYHUDJH YDOXHV W  
GI S 
Species comparisons
M. goeldii FRORQLHV ZHUH PRUH SRSXORXV WKDQ M.
smithii FRORQLHV 7KH DYHUDJH QXPEHU RI ZRUNHUV
DQG EURRG ZHUH ERWK VLJQLILFDQWO\ JUHDWHU LQ M.
goeldii FKDPEHUV WZRWDLOHG WWHVW RQ DYHUDJH
YDOXHV IRU ZRUNHU QXPEHU W    GI    S 
 WZRWDLOHG WWHVW RQ DYHUDJH YDOXHV IRU
EURRGQXPEHUW GI S
Discussion
7KLV VWXG\ SURYLGHV WKH ILUVW FRPSDUDWLYH GDWD RQ
QHVW DUFKLWHFWXUH DQG FRORQ\ VL]H RI WZR V\PSDWULF
Mycocepurus VSHFLHV 7KH FRPSDUDWLYH DSSURDFK
XVHG V\VWHPDWLF PHWKRGV WKDW FRQWULEXWH WR D
EHWWHU XQGHUVWDQGLQJ RI WKH QDWXUDO KLVWRU\ RI
WKHVH SRRUO\ VWXGLHG GHEULV FROOHFWLQJ VSHFLHV RI
IXQJXVJURZLQJ DQWV DQG ZLOO KHOS WR TXDQWLI\ WKH
LQIOXHQFH RI QRQOHDIFXWWLQJ $WWLQL RQ QXWULHQW
F\FOLQJ SURFHVVHV 6RPH DWWLQH VSHFLHV FDQQRW EH
FODVVLILHG DV HLWKHU GHEULV FROOHFWRUV RU KHUELYRUHV
EXW DUH IRXQG DW LQWHUPHGLDWH SRVLWLRQV DORQJ WKLV
WURSKLF FRQWLQXXP 3ULPDULO\ GHEULV FROOHFWLQJ
VSHFLHV ZHUH RFFDVLRQDOO\ REVHUYHG WR FXW IORZHU
SHWDOV :KHHOHU  .HPSI  FROOHFW VHHGV
:HEHU   3L]R DQG 2OLYHLUD  
.DVSDUL  )HOGPDQQ HW DO  /HDO DQG
2OLYHLUD  IUXLW SXOS 2OLYHLUD HW DO  RU
HYHQ IUHVK OHDYHV :HEHU  0D\Kp1XQHV
 )HOGPDQQ HW DO  %XW XOWLPDWHO\ WKH
GLIIHUHQW IRUDJLQJ LWHPV VHUYH DV VXEVWUDWH IRU WKH
IXQJDO V\PELRQW DUH EURNHQ GRZQ DQG WKH
QXWULHQWV DUH UHWXUQHG WR WKH VXUURXQGLQJ VRLO
ZKHUH WKH\ FDQ EH XVHG E\ RWKHU GHFRPSRVHUV RU
SULPDU\ FRQVXPHUV ,W LV OLNHO\ WKDW WKH GHEULV
FROOHFWLQJ DWWLQHV KDYH D EHQHILFLDO HIIHFW RQ VRLO
HFRV\VWHPVZLWKRXWEHLQJDJULFXOWXUDOSHVWV
Nest mounds
7KH H[WHUQDO DSSHDUDQFH RI DWWLQH QHVWV LV DQ
LPSRUWDQW FKDUDFWHU ZKLFK GLIIHUV EHWZHHQ
JHQHUD DQG LQ VRPH FDVHV HQDEOHV LGHQWLILFDWLRQ
WR WKH JHQXV OHYHO :HEHU  ,Q Mycocepurus
WKH PRXQGV DUH RI LUUHJXODU VKDSH GHSHQGLQJ
ODUJHO\ RQ ZKHWKHU UDLQIDOO KDV ZDVKHG DZD\ SDUWV
RI WKH VRLO ,UUHJXODUO\ VKDSHG PRXQGV FDQ DOVR EH
IRXQG LQ RWKHU DWWLQHV VXFK DV Myrmicocrypta
:HEHU8QLTXHPRXQGFKDUDFWHULVWLFVOLNH
WXUUHWV RI RUJDQLF PDWWHU HJ Trachymyrmex
relictus RU FLUFXODU FUDWHUV Mycetophylax
emeryi KDYH QRW EHHQ REVHUYHG LQ Mycocepurus
7KHUHIRUH LW LV QRW SRVVLEOH WR LGHQWLI\
Mycocepurus QHVWV EDVHG VROHO\ RQ WKH VKDSH RI
WKHPRXQG
7KH REVHUYHG PRXQG ZHLJKWV RI M. goeldii DQG M.
smithii QHVWV GLG QRW DGHTXDWHO\ UHIOHFW WKH
GLIIHUHQW YROXPHV RI HDFK VSHFLHV¶ QHVWV :KLOH D
VLJQLILFDQW GLIIHUHQFH LQ PRXQG ZHLJKW ZDV QRW
IRXQG LW DSSHDUV WKDW WKHVH WZR VSHFLHV KDYH
GLIIHUHQW QHVW FRQVWUXFWLRQ EHKDYLRUV M. smithii
VHHPV WR VWRUH SDUW RI WKH H[FDYDWHG VRLO LQ
DEDQGRQHG IXQJXV FKDPEHUV UHVXOWLQJ LQ
GLVSURSRUWLRQDWHO\ VPDOOHU PRXQGV ZKLOH M.
goeldii ZRUNHUV VHHP WR EULQJ H[FDYDWHG VRLO RI
QHZ FKDPEHUV QHDUO\ FRPSOHWHO\ WR WKH VXUIDFH
UHVXOWLQJ LQ PXFK ODUJHU QHVW PRXQGV WKDQ LQ M.
smithii
Number of nest entrances
M. smithii QHVWV KDG RQH HQWUDQFH ZLWK D VLQJOH
WXQQHO OHDGLQJ IURP WKH HQWUDQFH WR RQH RU VHYHUDO
QHVW FKDPEHUV ZKLFK ZHUH HLWKHU OLQHG XS GLUHFWO\
DORQJ WKH PDLQ WXQQHO RU FRQQHFWHG WR WKH PDLQ
WXQQHO YLD ODWHUDO WXQQHOV 7KLV REVHUYDWLRQ LV
FRQVLVWHQW ZLWK WKRVH PDGH E\ )HUQiQGH]0DUtQ
HWDO LQ3XHUWR5LFDQ M. smithii FRORQLHV
+RZHYHU KLJK QXPEHUV RI QHVW HQWUDQFHV LQ M.
smithii SRSXODWLRQV KDYH SUHYLRXVO\ OHG WR
FRQWUDGLFWLQJ UHSRUWV DERXW WKH QXPEHU RI
HQWUDQFHV SHU QHVW LQ M. smithii UHYLHZHG E\
.HPSI  VHH DOVR )HUQiQGH]0DUtQ HW DO
 7KH SRSXODWLRQV DW RXU VWXG\ VLWHV QHDU
0DQDXV DOVR KDG YHU\ KLJK QXPEHUV RI QHVW
HQWUDQFHV ZLWK D PD[LPXP RI VL[ QHVW HQWUDQFHV
SHU VTXDUH PHWHU LQ RQH VWXG\ SORW 5DEHOLQJ
 ([FDYDWLRQV ZHUH FRQGXFWHG LQ DUHDV ZLWK
D ORZHU GHQVLW\ RI QHVW HQWUDQFHV LQ RUGHU WR DYRLG
FRQIXVLRQ DERXW WKH QHVW HQWUDQFH WR ZKLFK D
JLYHQ FKDPEHU EHORQJHG 1RQHWKHOHVV VRPH
FKDPEHUV ZHUH LQWHUFRQQHFWHG YLD ODWHUDO WXQQHOV
)LJXUH E VR WKH SRVVLELOLW\ WKDW GLVWLQFW M.
smithii QHVWV PD\ EH FRQQHFWHG WR QHLJKERULQJ
QHVWV IRUPLQJ D QHWZRUN RI FKDPEHUV ZLWK
PXOWLSOHHQWUDQFHVFDQQRWEHH[FOXGHG
2QH ZD\ WR GHWHUPLQH ZKHWKHU DQ HQWUDQFH
EHORQJV WR D VLQJOH QHVW RU ZKHWKHU M. smithii
EXLOGV LQWHUFRQQHFWHG QHVW V\VWHPV ZRXOG EH WR
XVH FRPSOHPHQWDU\ H[FDYDWLRQ PHWKRGV :LOOLDPV
DQG /RIJUHQ  ZHUH WKH ILUVW WR UHSRUW WKH XVH
RI GHQWDO SODVWHU WR FDVW QHVWV RI JURXQG GZHOOLQJ
DQW VSHFLHV 2UWKRGRQWDO SODVWHU WKLQQHG ZLWK
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH ZDWHU ZDV SRXUHG LQWR WKH QHVW HQWUDQFH WKH
OLTXLG ILOOHG WKH YRLGV RI WKH QHVW DQG ODWHU WKH
KDUGHQHG FDVW FRXOG EH H[FDYDWHG DQG
UHDVVHPEOHG UHYHDOLQJ WKH WKUHH GLPHQVLRQDO
VWUXFWXUH RI WKH QHVW VHH DOVR 7VFKLQNHO 
 +RZHYHU WKLV PHWKRG ZDV SUREOHPDWLF LI
WXQQHO GLDPHWHUV ZHUH VPDOO ,Q Mycocepurus WKH
PHDQ WXQQHO GLDPHWHU ZDV ± PP DQG LQ VXFK D
FDVH WKH OLTXLG GHQWDO SODVWHU PLJKW KDUGHQ EHIRUH
LW UHDFKHG WKH ERWWRP RI WKH QHVW DQG VHYHUDO
SRXULQJV RI GHQWDO SODVWHU PLJKW EH UHTXLUHG
$OWHUQDWLYHO\ 7VFKLQNHO  XVHG OLTXLG PHWDO
VXFK DV ]LQF RU DOXPLQXP +H GHVFULEHG WKDW WKH
EHVW FRQGLWLRQV IRU QHVW FDVWLQJV DUH LQ VDQG\
VRLOV ZKHUH WKH OLTXLG HLWKHU SODVWHU RU PHWDO FDQ
GLVSODFH WKH DLU WUDSSHG LQ QHVW FKDPEHUV LQWR WKH
VXUURXQGLQJ VRLO %XW HYHQ WKRXJK WKH KHDY\ FOD\
VRLOV RI $PD]RQLD ZRXOG SUREDEO\ SURYLGH
VXERSWLPDO FRQGLWLRQV IRU QHVW FDVWV DQG RQO\
SURGXFH LQFRPSOHWH FDVWV QHVW FDVWLQJ DQG
JHQHWLF LQIRUPDWLRQ RI WKH FRORQ\¶V PHPEHUV VHH
EHORZ VKRXOG EH FRQVLGHUHG GXULQJ IXWXUH
H[FDYDWLRQV LQ RUGHU WR \LHOG DGGLWLRQDO
LQIRUPDWLRQ DERXW WKH SRVVLEOH FRQQHFWLRQV
EHWZHHQ M. smithii QHVWV\VWHPV
,Q FRQWUDVW WKHUH LV QR GRXEW WKDW DOO M. goeldii
FRORQLHV LQ WKH VWXG\ DUHD KDG RQO\ RQH HQWUDQFH
2WKHU H[FDYDWLRQV RI M. goeldii QHVWV QHDU
0DQDXV %UD]LO 0XHOOHU SHUVRQDO
FRPPXQLFDWLRQ RI M. obsoletus IURP %UD]LO DQG
RI WZR XQGHVFULEHG Mycocepurus VSHFLHV IURP
0DQDXV %UD]LO DQG 3HUX 5DEHOLQJ LQ
SUHSHUDWLRQ DOVR UHYHDOHG D VLQJOH HQWUDQFH SHU
FRORQ\
Nest chambers
7KH QXPEHU RI FKDPEHUV SHU QHVW YDULHV ZLWK WKH
FRORQ\¶V DJH DQG LV RQO\ D VQDSVKRW RI WKH FRORQ\¶V
OLIH ,Q WKH 0DQDXV DUHD WKH PD[LPXP QXPEHU RI
FKDPEHUV SHU QHVW ZDV  IRU M. smithii DQG  IRU
M. goeldii ,Q 3XHUWR 5LFR QHVWV RI UHSURGXFWLYHO\
DFWLYH M. smithii FRORQLHV KDG ± DQG
QRQUHSURGXFWLYH FRORQLHV KDG ± FKDPEHUV
)HUQiQGH]0DUtQ HW DO  ,Q ERWK VWXGLHV LW
LV SRVVLEOH WKDW QRW HYHU\ FKDPEHU RI D QHVW
V\VWHP ZDV HQFRXQWHUHG RU WKDW D FKDPEHU RI D
QHLJKERULQJ QHVW ZDV PLVWDNHQO\ LQFOXGHG
HVSHFLDOO\ZKHQQHVWGHQVLWLHVZHUHKLJK
,Q ERWK VSHFLHV FKDPEHUV ZLWK D IXQJXV JDUGHQ
KDG D ODUJHU YROXPH WKDQ QRQJDUGHQ FKDPEHUV
7KH ODWWHU ZHUH PRVWO\ DEDQGRQHG FKDPEHUV DQG
ZHUH RIWHQ SDUWO\ UHILOOHG ZLWK VRLO 7KH RUJDQLF
FRQWHQW RI WKH FKDPEHUV VHHPV WR DWWUDFW
HDUWKZRUPV DV LQGLFDWHG E\ WKH FRPPRQ
SUHVHQFHRIHDUWKZRUPIHFHVLQWKHVHFKDPEHUV
Reproductive biology
%DVHG ODUJHO\ RQ WKH DEVHQFH RI PDOHV GXULQJ ILHOG
VWXGLHV LQ 3XHUWR 5LFR HYLGHQFH KDV DFFXPXODWHG
WKDW M. smithii LV FDSDEOH RI UHSURGXFLQJ YLD
WKHO\WRNRXV SDUWKHQRJHQHVLV )HUQiQGH]0DUtQ
 )HUQiQGH]0DUtQ HW DO  6XEVHTXHQW
ODERUDWRU\ EUHHGLQJ H[SHULPHQWV E\ +LPOHU HW DO
 SURYLGH DGGLWLRQDO VXSSRUW WKDW D
3DQDPDQLDQ M. smithii SRSXODWLRQ LV FDSDEOH RI
DVH[XDO UHSURGXFWLRQ $OWKRXJK LW LV QRW NQRZQ
ZKHWKHU SDUWKHQRJHQHWLF UHSURGXFWLRQ RFFXUV LQ
WKH 0DQDXV SRSXODWLRQ KLJK QHVW GHQVLWLHV DQG
WXQQHOV FRQQHFWLQJ IXQJXV FKDPEHUV RI WKH W\SH
VKRZQ LQ )LJXUH E VXJJHVW WKDW M. smithii FRXOG
IRUP PHWDFRORQLHV GHILQHG DV D VHW RI FRORQLHV
WKDW DUH OLQNHG WKURXJK UHJXODU H[FKDQJH RI
ZRUNHUV DQG SRVVLEO\ EURRG ZKLFK GLVSHUVH E\ D
³FORQDO´ JURZWK PHFKDQLVP ,Q VXFK PHWDFRORQLHV
WXQQHOV FRQQHFW QHVW FKDPEHUV ZLWK HDFK RWKHU
DQG LI WKH GLVWDQFH IURP D SDUWLFXODU FKDPEHU WR
WKH RULJLQDO QHVW HQWUDQFH EHFRPHV WRR ODUJH
ZRUNHUV PLJKW HVWDEOLVK D VHFRQGDU\ HQWUDQFH
&RQVHTXHQWO\ WKH QXPEHU RI QHVW HQWUDQFHV
ZRXOG QRW EH LQGLFDWLYH RI WKH QXPEHU RI
LQGLYLGXDO FRORQLHV DQG SRSXODWLRQ GHQVLWLHV
ZRXOGDSSHDUKLJKHURQWKHVXUIDFH
7KH REVHUYDWLRQ WKDW WKUHH J\QHV ZHUH IRXQG LQ D
VLQJOH FKDPEHU LV FRQVLVWHQW ZLWK WKH LGHD WKDW M.
smithii FRXOG GLVSHUVH WKURXJK EXGGLQJ <RXQJ
J\QHV PLJKW OHDYH WKHLU QDWDO FKDPEHU DQG
HVWDEOLVK D FRORQ\ LQ DQ DGMDFHQW FKDPEHU LQVWHDG
RIOHDYLQJWKHFRORQ\GXULQJWKHQXSWLDOIOLJKWDVLQ
PDQ\ DQW VSHFLHV )HUQiQGH]0DUtQ HW DO¶V 
K\SRWKHVL]HV WKDW M. smithii LV VHFRQGDULO\
SRO\J\QRXV LQ 3XHUWR 5LFR 7R IXUWKHU LQYHVWLJDWH
WKH UHSURGXFWLYH ELRORJ\ DQG JHRJUDSKLF
GLVWULEXWLRQ RI SDUWKHQRJHQHVLV RI M. smithii RQH
RI XV &5 LV FXUUHQWO\ VWXG\LQJ WKH SRSXODWLRQ
ELRORJ\ RI M. smithii LQ /DWLQ $PHULFD XVLQJ
PROHFXODUPDUNHUV
Fungus garden organization and
development
7KH ODPHOODWH IXQJXV JDUGHQV RI M. smithii DQG
M. goeldii ZHUH VXVSHQGHG GLUHFWO\ IURP WKH
FKDPEHU FHLOLQJ &XOWLYDUV RI WKLV W\SH KDYH DOVR
EHHQ REVHUYHG LQ M. smithii DQG D QHZ
Mycocepurus VSHFLHV IURP 3HUX 5DEHOLQJ
XQSXEOLVKHG GDWD )HUQiQGH]0DUtQ HW DO 
VXJJHVW WKDW JDUGHQ SODFHPHQW LV FRUUHODWHG ZLWK
WKHSK\ORJHQHWLFSRVLWLRQRIWKHJHQXV ZLWKLQWKH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH DWWLQHV EDVHG RQ WKH SK\ORJHQHWLF K\SRWKHVHV RI
6FKXOW] DQG 0HLHU  :HWWHUHU HW DO 
/DWWNH  DQG 6FKXOW]  7KH PRVW
SOHVLRW\SLF JHQHUD Mycocepurus Apterostigma
DQG Myrmicocrypta EHJLQ JDUGHQ FXOWLYDWLRQ RQ
WKH GHWDFKHG ZLQJV RI IRXQGUHVV TXHHQV ZKLFK
DUH DWWDFKHG WR WKH FKDPEHU FHLOLQJ 6SHFLHV LQ
PRUH GHULYHG DWWLQH JHQHUD XWLOL]H URRWV DV D
SODWIRUP IRU IXQJDO JURZWK LQFOXGLQJ
Trachymyrmex relictus 5DEHOLQJ  DQG
VRPHOHDIFXWWHUDQWVSHFLHV:HEHU
%\ VWXG\LQJ Mycocepurus QHVW V\VWHPV XQGHU
ILHOG DQG ODERUDWRU\ FRQGLWLRQV D VHULHV RI
REVHUYDWLRQV KDYH EHHQ PDGH RQ GLIIHUHQW VWDJHV
RI IXQJXV JDUGHQ GHYHORSPHQW WKDW VXJJHVWV D
SRVVLEOH VHTXHQFH IRU WKH FRQVWUXFWLRQ DQG
GHYHORSPHQW RI D PXOWLFKDPEHU QHVWV LQ WKH
JHQXV Mycocepurus :H DVVXPH WKDW WKH J\QH
LQLWLDOO\ HVWDEOLVKHV WKH FRORQ\ DQG LWV IXQJXV
JDUGHQ IRU GHWDLOHG GHVFULSWLRQ VHH )HUQiQGH]
0DUtQ HW DO  2QFH WKH ILUVW ZRUNHU
JHQHUDWLRQ HPHUJHV WKH\ WDNH RYHU DOO IRUPV RI
ZRUN 'XULQJ WKH FRQVWUXFWLRQ RI QHZ FKDPEHUV
ZRUNHUV GLJ QHZ QHVW FKDPEHUV E\ UHPRYLQJ VRLO
XQWLO WKH ILQDO FKDPEHU VL]H LV DFKLHYHG
6XEVHTXHQWO\ IXQJXV FXOWLYDWLRQ LQ WKHVH QHZ
FKDPEHUV EHJLQV E\ ILUVW LQWURGXFLQJ VPDOO SLHFHV
RI JDUGHQ DWWDFKHG WR WKH FKDPEHU FHLOLQJ 7KHVH
SLHFHV RI P\FHOLXP DUH IHG ZLWK RUJDQLF SDUWLFOHV
IURP WKH OHDI OLWWHU DQG JURZ LQWR P\FHOLDO VWUDQGV
KDQJLQJ GRZQ IURP WKH WRS RI WKH FKDPEHU
)LJXUH G 7KH ILQDO JURZWK VWDJH LV UHDFKHG
ZKHQ WKH IXQJXV JDUGHQ ILOOV WKH HQWLUH FKDPEHU
7KH KDQJLQJ VWUDQGV RI P\FHOLXP ORRN OLNH
KDQJLQJ FXUWDLQV )LJXUH D 7KH VDPH
RUJDQL]DWLRQ RI IXQJXV JDUGHQV KDG EHHQ
GHVFULEHG IRU M. smithii IURP 3XHUWR 5LFR
)HUQiQGH] 0DUtQ HW DO ,Q DGXOW JDUGHQ
FKDPEHUV RQH RI WKH FRORQ\¶V J\QHV RU PRUH LQ
ROLJRJ\QRXV FRORQLHV HVWDEOLVKHV KHUVHOI LQ D QHZ
JDUGHQ FKDPEHU DQG EHJLQV WR OD\ HJJV 7KH HJJV
ZKLFK DUH QRW FRYHUHG ZLWK P\FHOLXP DV LQ VRPH
DWWLQH VSHFLHV DUH GHSRVLWHG LQ VPDOO FDYLWLHV LQ
WKH P\FHOLXP ZKHUH WKH\ GHYHORS LQWR ODUYDH DQG
WKHQSXSDH
,W LV ZRUWK QRWLQJ WKDW HYHQ LQ FKDPEHUV ILOOHG
ZLWK D IXQJXV JDUGHQ WKH P\FHOLXP QHYHU WRXFKHV
WKH FKDPEHU ZDOOV DQ REVHUYDWLRQ DOVR PDGH E\
)HUQiQGH]0DUtQ HW DO  IRU M. smithii LQ
3XHUWR 5LFR $Q H[FDYDWLRQ RI D FRORQ\ DIWHU D
KHDY\ UDLQ VWRUP VXJJHVWHG ZK\ WKLV PLJKW EH WKH
FDVH 7KH ZDOOV RI WKH H[FDYDWHG FKDPEHUV ZHUH
ZHW DQG WKH ZDWHU SURGXFHG D SXGGOH RQ WKH
FKDPEHU IORRU 1HYHUWKHOHVV WKH IXQJXV JDUGHQ
DQG WKH EURRG UHPDLQHG GU\ (YHQ LI WKH FKDPEHU
LV YHU\ GHHS WHUPLWH DQW DQG HDUWKZRUP WXQQHOV
GUDLQ ZDWHU LQWR GHHSHU OD\HUV REVHUYDWLRQV PDGH
E\ : +DQDJDUWK LQ WKH VDPH VWXG\ DUHD VR WKDW
WKH VKDOORZHU IXQJXV FKDPEHUV DUH LQ GDQJHU RI
IORRGLQJ &RQVHTXHQWO\ WKH JDUGHQ FKDPEHUV DUH
QRW RQO\ PDLQWDLQLQJ D XQLIRUP PLFURFOLPDWH IRU
EURRG GHYHORSPHQW 7RZQVHQG  WKHLU
DUFKLWHFWXUH DSSHDUV WR PLQLPL]H WKH ULVN RI
IORRGLQJ DQG WKHUHE\ DOVR WKH RXWEUHDN RI
PLFURELDOGLVHDVHV
Colony size
7KH FRORQ\ VL]HV RI PDQ\ SOHVLRW\SLF DWWLQH VSHFLHV
DUH SRRUO\ NQRZQ /XHGHUZDOGW  
GHVFULEHG FRORQ\ VL]HV RI ³VHYHUDO KXQGUHG´ IRU M.
goeldii.:HEHU  JLYHV YDOXHV IRU
Myrmicocrypta DQG Apterostigma FRORQ\ VL]HV
ZKLFK IRUP WRJHWKHU ZLWK Mycocepurus WKH PRVW
SOHVLRW\SLF FODGH ZLWKLQ WKH $WWLQL 6RPH
Aptero-stigma VSHFLHV DSSHDU WR KDYH VPDOO
FRORQLHV ZLWK  A. tramitis WR  ZRUNHUV A.
dentigerum SHU FRORQ\ $ Myrmicocrypta
buenzlii QHVW FRQWDLQHG  ZRUNHUV UHYLHZHG
E\ 3ULFH HW DO  7KH FRORQ\ VL]HV RI M.
goeldii DQG M. smithii UHSRUWHG KHUH IURP 0DQDXV
WKHUHIRUH IDOO ZLWKLQ LQ WKH UDQJH FXUUHQWO\ NQRZQ
RIWKLVJURXSRIDWWLQHV
6LQFH VRPH ZRUNHUV DQG J\QHV LQHYLWDEO\ HVFDSHG
ZKHQ WKH FKDPEHUV ZHUH RSHQHG RXU UHVXOWV
UHSUHVHQW DQ XQGHUHVWLPDWH RI WKH DFWXDO FRORQ\
VL]HV DQG VRPH QHVWV ZKLFK FRQVHTXHQWO\ DSSHDU
TXHHQOHVV SUREDEO\ GLG FRQWDLQ D TXHHQV (YHQ
WKRXJK LW LV QRW NQRZQ ZKHWKHU M. smithii LV
SRO\GRPRXV RXU SRSXODWLRQ FRXQWV IRU M. smithii
± DUH VLPLODU WR WKRVH PDGH E\
)HUQiQGH]0DUtQ HW DO  LQ ZKLFK WKH\
FRXQWHG    ZRUNHUV LQ UHSURGXFWLYH QHVWV
DQG    ZRUNHUV LQ QRQUHSURGXFWLYH
QHVWVRI M. smithii LQ3XHUWR5LFR
2Q DYHUDJH VLQJOH FKDPEHUV DV ZHOO DV ZKROH QHVWV
RI M. goeldii ZHUH LQKDELWHG E\ VLJQLILFDQWO\ PRUH
ZRUNHUV WKDQ WKRVH RI M. smithii. ,Q DGGLWLRQ WR
KDYLQJ PRUH SRSXORXV FRORQLHV M. goeldii DOVR
KDG ODUJHU FKDPEHUV DQG ODUJHU DYHUDJH ZRUNHU
ERG\ VL]H ,Q ERWK VSHFLHV RQH LQGLYLGXDO ZDV
IRXQG RQ DYHUDJH SHU FXELF FHQWLPHWHU RI FKDPEHU
YROXPH
Outlook
'HWDLOHG GDWD RQ QHVWV DQG FRORQ\ VWUXFWXUH RI M.
goeldii DQG M. smithii DUH QHFHVVDU\ IRU
XQGHUVWDQGLQJ WKHLU ELRORJ\ DQG ZLOO KHOS WR
LQYHVWLJDWH WKH K\SRWKHVLV RI DVH[XDOLW\ LQ M.
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH smithii 7KH\ DUH DOVR FULWLFDO IRU XQGHUVWDQGLQJ
WKH HYROXWLRQDU\ RULJLQ RI WKH V\PELRVLV EHWZHHQ
DWWLQH DQWV WKHLU EDVLGLRP\FHWH IXQJL DQG
DVVRFLDWHG PLFURRUJDQLVPV 7KH SK\ORJHQHWLF
UHODWLRQVKLSV DPRQJ WKH PRVW SOHVLRW\SLF DWWLQH
JHQHUD DUH FXUUHQWO\ QRW ZHOO HQRXJK UHVROYHG WR
SHUPLW D PHDQLQJIXO GLVFXVVLRQ RI ZKDW WKH
DQFHVWUDO QHVW DUFKLWHFWXUH IXQJXVJDUGHQ
RUJDQL]DWLRQ RU IXQJXV FXOWLYDU VSHFLHV PLJKW KDYH
EHHQ 1HYHUWKHOHVV WKHVH VWXGLHV RQFH WKH\ DUH
PDGH SRVVLEOH E\ IXWXUH SK\ORJHQHWLF DQDO\VHV
ZLOO EH LQWHUHVWLQJ GXH WR WKH GLYHUVH KDELWV RI
SOHVLRW\SLFDWWLQHVSHFLHV
7KH HFRORJLFDO LPSDFWV RI GHEULVFROOHFWLQJ DWWLQHV
KDYH EHHQ ODUJHO\ QHJOHFWHG VHH (VFKHQEUHQQHU
+RZHYHU Mycocepurus DQWVZHUHREVHUYHG
LQ KLJK QHVW GHQVLWLHV DW RXU VWXG\ VLWHV DQG E\
FROOHFWLQJ GHEULV DQG JURZLQJ IXQJXV JDUGHQV LQ
WKHLU VXEWHUUDQHDQ FKDPEHUV WKHVH DQWV
DFFXPXODWH QXWULHQWV LQ ORZ VRLO OD\HUV ZKLFK
VXEVHTXHQWO\ EHFRPH DYDLODEOH WR KLJKHU SODQWV
DIWHU WKH FKDPEHUV DUH DEDQGRQHG E\ WKH FRORQ\
%DVHG RQ WKH GDWD SUHVHQWHG KHUH RQ QHVW GHQVLW\
QXPEHU RI FKDPEHUV SHU QHVW DQG QXPEHU RI
LQGLYLGXDOV SHU FRORQ\ ZH DUH FXUUHQWO\ ZRUNLQJ
RQ D UHOLDEOH VWDWHPHQW DERXW WKH HQULFKPHQW
HIIHFW RI VPDOO IXQJXVJDUGHQLQJ DQWV RQ VRLOV
ZKLFK PD\ EH HVSHFLDOO\ LPSRUWDQW IRU WKH
JHRFKHPLFDOO\ LPSRYHULVKHG VRLOV RI &HQWUDO
$PD]RQLD
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